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(57) Abstract: 

PURPOSE: A two channel memory system is provided to 
increase an operating speed of a data bus and to expand the 
width of the data bus easily. CONSTITUTION: A memory system 
includes a system board(10), a memory controller(1 1 ), a 
plurality of the memory modules(12a. 12b, 12c, 12d), a 
common control and address bus(CAB) expanded from the 
memory controller, a data bus(DB1 to DB4) of a first channel, 
and a data bus(DB5 to DB6) of a second channel. The data bus 
(DB1 to DB4) of a first channel is expanded from the memory 
controller and is placed on left side of the common control and 
address bus(CAB), and the data bus(DB5 to DB8) of a second 
channel is expanded from the memory controller and is placed on right side of the common control and address bus 
(CAB). The first group of the memory module are mounted on the data bus of the first channel, The second group of 
the memory module are mounted on the data bus of the second channel, and the first and the second groups of the 
memory module is shared the common control and address bus. 
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QIOIEI bHr^SI esf^JES if & All! 4= QIOIE) tf)^l=2| Sfrgoll 2|& SCH^SfOII ffllSBI A| 

3J 0) CHI xHgEJfe 0II2£I 2S0I 3HAISO. 4^1 0H2E.I A| ASOIIAHfe, HMXHtfSJ QIOIE) tH^S21 
QIOIE) tH^SOl 0)1 2 £1 glfas^EI SfSSO) 3§ HIO) SJ 0)231^ tH^« S4'2S £f 

^^oii bHziaa. o)i2£i 2ss2i sues 401 snaiysi eiioieh m^soii §^ga ohbei 2sssi 

SI25S fll2JHa2| QIOIEI tH^SOII S^SCf. IB 4PI QI2£| A|^gO)|AHfe, 2S OflS£| 2S 

SOI ggfOtl ?)xlS)fe 43H SI HICH 3f 0)2B)l>i tfl^a S^ehC). SE& 4^1 0)I2£| 2il§ 

SOI A-)M gS£|2^ HHxISJO 4PI M 15011 ^ohfe CHIBEI 2iii 4^1 J3I250II ^8|fe QI2EI 21 

soi ahs mxfsi2Hi dHxi@a. mm Diiea sis, miay 2S4011 oi^^sife ^4odsi chisbi 

SxIS, 4^1 CHI2£I 2&°l SB Oil flXISKH AI^U S24SI 3ia|E)21 2SSPI fleh a|S 2JS^¥, 
4^1 QI2EI 2S40II D|§IEIb tH IE) , Si 431 i!S gJS^¥21 431 tHffl A)0|0)l 3IEIb fllO) S 
0)2211^ bH^M ?HI8H1, 401 HICH SJ 0)2S)I^ ti\±M Sff t!S^I 431 U)ffl« »x) 4^1 2| 0)12 

aisaoii Aiei»» ?>:q °j^g£^ 401 ohesisxisoi 401 mm°\ §^£iejo)i ^»^2s sie 
a. 

0^.2 



SZ&SI Z?&& 

S »82| 4A)|& « S 0)1 AH °i§S|fcr EBi'fiO S^SI 0I8HSPI ^810) 2j 2S2) ^ S 01 M 

£ IS S ^g°l H1 1 4! A| Oil 0)1 OS 0)I2£I AI^UB UEfUfe 23 

2 2fe 2 10)1 2AIS 0)1 2d! 2S°) 4A1I 202SA) S ^S0)| tt)S 0)I2£I 251 UE|L4)fe 2S 

2 3S 2 ion 2ais s argoii mm o)i2£i ai^usj en HHd&as u&m^ es 

2 4fe S BfS 21 HI2^AI 0(10)1 COS QI2EI AI^US UEIUfe 2S 

2 5te 2 40)1 2AIS S It 83 HI2^A|0)|0)| (I)S D)|2£| A|^U°| SE HHdghSS UEfLHfe 29 
2 6S 2 40)1 2AI9 g HI2^A|0)|0|| HIS D)I2E| A|^U°I OS 22 UHti&BS UEUHfc 2 

its oi ^$fi= J/g at j mot si behji£ 
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S iSS Oil 2 El Al r^gj SI CHI2EI 2SCHI 3§} 2£g, HSI j.||o| gj 0)2511^ tf^g S^Sffe 2XHy 

oil a a ai^s §j 01 oil unsafe 0112a asoii mm 201a. 

nsei- miHasxi^ ss^a si 01 on 3iem cng^sfoii ess ¥2 ifaao) S20) , mm § 
sa ai^ssi g<yoi afe s&aasxite h^skhi §§i ¥z> aaaoi so. □ sat asa 

Al^iyCHIAH ggfxHEISxIP Oil S £1 §■ xl 2I°I SS^S2| x)0|3) Si CH ^X|I2 £120), S5CHI)= 0)12 

asxia e 2^231- axil isg ai^up Ss* m&sfe 4^e aejoi an sip. 

01 Oil OP SSEH A|^S°l f^^Sl t?#A|3|3| fl8H 0H2EISXI0II P)S[ 3? SSI PUE) US 

*5 CHISEI AI^SOII CHS £^3) 3)1^312 SICK 2£!)s OUSBI A|±BOI& BflAliKW CH SfS CHIOIEH 
S gJS^tf 4= 2ife? 0II2EI ?a B jai 2I0I&O. DflS BI AI^HP 2^S1 ^loHAHfe ?aSO£ EiH 
2* QII2EISx|3) 7D iTP CH Ot SHIP. 012} S-3HI Dfl S E.I & X| 2J- 0|S| 3¥« 9J3Pi= °J§^ eiEHHIIOI 
P^&tj- 4= 21 0H2EI 2§ SI hH^2| ^?£(Archi tecture)2 0H¥ §2PP. OAlgJoH b)^p 

-uH-xpi*-ai tH^^oir oirsasass s^spi ?ish Aigafe 0112a ss'si ^a^oi uH^-gssi- 
p. 

mm BflAIZhS N£BI3XI£¥EI aeesat 0101321 gfS U&Ht CH2«*(Bandwidth)S CHIOIEH m 
^3 ^P 0)l2EISxl SS Gil 01 EH bH±2| =2,^2011 °|gg}CK CHI 01 EH tH^S Al^g DII2EI g^P 

sEi^&j s^oio m^asa sa^ej uhxiwchi x\mm m°o\. 0101a a^a e^2)= cuoia a 

±2| a3|^°J 24^P «£CHI PSD S?SO. ©a AH CH^S Sf#A|3|3| ^ISDAHte, g Oil 2 a AI^U 
2| 2^PS SNSHAHfer gsa AI^U U 0)1 AH 0)1 2 a &&S &§@ S2}f aCHth 01 g oh 3 3 

^pchiah §73iAia)= oia^ui a3i*)°j ^ii p^ais 4= ^soi 2^acnof &p. - 



PPA) S ttSOl OI¥2X)8)fe 3|#3 Qioia W^P §Sf^Sa &#AI*i 4= P2 CHIOIEH W± 

gO| 3)3)1 S)§& 4= S13)I 8)fe 0112a A|>igJS 73lg8)te qi sack 

s »aoi oi¥2pp;= as j\^*< nmti Qioia m^2i §^^£§ etgAia 4- 2112 chioih tH^^ 

a SOI 8^1 ShS§ 4^ 2i3il Sfe 0||2a 211 XllSSIfe CHI SIP. 



Ap| ? |^^{ a33! = g^s^i fl^h S BS2| S EH if 0)1 P# 0112 a Al^Sg, Al^g SE, &OI A|^ 

u a=^°i 0112a eMsa, ui\ ai^u m2^°i ^^;H2i 0112a ess, &d\ 0112a ^msehs 

¥9 ^SSte S§ XHIOH K Oisai^ W^. ^| 0II2EI S = »aiS¥EI H§g2 4PI Si »|Oi SI 

c»2£ii^ m^a §*!2£ s^chi HHxipfe »nxHy2i ciioiEH \M±m, » fe^i oiiea ge a£)S «E| 
•fsaa 401 g§ xiioi si chhbii^ tn^a g^as ^^on btixig^ »i2XHy2i Qioia w^se ? 

blohfe 3!S ^S2S SD. 

^si 4^1 0112a 2gM2i anss 401 »naia2i chioieh m^goii gsfaii 401 0112a siisi 

SI23S 40| HI2XH^a QIOIH W^MCHI §^3D1 4^1 0112a 2ii2| 33113 St «I23S 40| II 

hi oi gj chhbii^ ui^a is&ci. 

4PI 0H2EI i¥ffO| AHS §S92^ HHxISH, #^l H1 15 CHI ^Sffe 0)|2a 2113 6f 

51 73125011 ^Sfe 0||2a 2#S0| A|S 2x132^ HHxISQ. 33113011 ^Slfe Oil 2 a 2MSSh 

feOI HI25CHI ^Shfe OII2a 2ifS mmm §EH(Type)a SJ^U Dia(Mirror) |2| AHS DIE §EHS 

40| 3|£^ 3fJ3IS &SSPI 9\m S 8fg2| PS- EHgfOII COS 0)|2EI Al^Hg, AI^H SE, A| 

2E4f°i 0112a esga, 401 ai^u se#2| ^^^n°i 0112a sif , &oi cm 2 ei ?§sa 

1?9 **§E|fe Si XII 01 Si 01291^ W^. 4^1 CHI2EI S§ia£¥9 #51 Si 73101 §J 

oiaai^ w^a gfsfai iss gftfas s? iichs siu^ iis aHxiafe anaiysi Qioia m^s 
ai ?3i2xHy2i cuoia m^ii ¥uioi^ 31 iS2g ma. 

mm 40| Oil 2 El 2i§2| 73I15S UD\ HMJH^a CHIOIEH bH^SOII §^92 £D\ CHI2EI 2ii3 
»I25S SI2XHW2I QIOIH tH^SCHI §^32 &OI 0H2EI 2i§2| 73115 SJ HI25S #D\ Si 

73IOI SJ CH25||^ d1^« SSSIW feOI 73115011 ^Slfe 0H2EI 2SS2I #31 73125011 ^Slfe CHI2EI 
2SS0I BCHS ShP*| bHxISP. 

#31 PS 3I#2| 3iii\m g^S|3| ?|& S gJ-S CHI PS Oil 2 El 2SS, #31 0)1 2 El 2S#CHI DIS§g 
^4=3H°| 0)1 2 El § xl § , #31 0)1 2 El 2i°| eaoil ?)xlS)CH AI^U S = #2| 3)a|EI2) 
3§(interconnect)S)3| 9\m di SJS^¥, #31 Oil 2 El 2S#0)| D)S§ab tHffl, S! #31 <MS EJ 
S^¥2i #31 affl A) 01 CHI PJSEIfe 7310) gJ 0)25)1^ fcH^g ^blSUl, #31 7310) S) CH2ai>i ti\±m 
Sm 6JS3) #31 2f 0)I2E|#X|CHI AlBxfa 5>2 EJ^92^ #3| CHI2E|#XlS0l #3| 7310) S) 0)291 

^ m^cHi ^xf^2s aigb as fs°s mc\. 

#31 7310) a? 0)2511^ b)>ife, #31 ^JS gJS^)¥2| B[L\°i gJ^SS gSH EJ^SO) #31 tHfflg 31S 
¥ #31 as gJ#^¥P ol-PP f^ei SSH P3hfes ?5M? gEHS SSP3)P 2fe #31 A| 

M2#a 73io) ss o)2ai^ w^s¥a )S3ia^ ias §ehs ssbq. 

25h #3| DII2EI 218, #31 i!S gjfe^¥2| gj^ffla-g^a AhOICHI SS SEHS 

ias2 2)0)2 sma mi Has xi on 3^a^ ^4=3Ha cnioia tH^a a ¥uia-p. 

#31 7310) gJ 0)2B1I^ #31 bHfflfe #31 £JS g'a^¥3) ¥)xlSFfe #31 0)1 HE| 2§9 §[S2) 

4»2jgflfa &^ 5xH0)| HHXISP. 2t!- #31 D)|2E| 2S#0)I #31 ti\JH CHICHI 91X1^:93) 0)gMg 
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^ 2iQ. 

S ifgjlh B §»■ S » Bf82| AJAKHI SIShOi gg£|£z « S^o! OloHS^I 

6HAH^ S if 9 3 bFasiff ^AlOfifi OIIAISh^ §¥ £2 S! §¥ 2£0{| }JXH£! LH§§ SSSKMOfEJ 

ma. 

01 oK §¥§> ESI S2&SI-0I B tt92l bH^S 6!A|0||g gaSSS/M, g igf ^ Ail 61 ^g§[ 

a. 21 s^oii x-iiAis gust §5¥ib mmm ¥xhs uaya. 

£ 1S » Sr9£| XIMtf AI0II0II Oil 2 a A|>iUg UBLHfe 2H0ICL 

2 IS S3E»B. » Bf9 2| H 1 *| Al Oil 01 OS 01123 A|±g|0||Alte, AI^H SE(10)#2| ^§9 9\Xl 

oil 01123 sssado^ g^sin cHisai eesa(n)£¥H s§ xhi ch si 01231^ w^(cab)^^ «t 

§SC|. 2& QIOlEi XH^OI Si XHI CH ^ 01231^ tHrMCAB)M §£I2^ gf^OII il^ UViOH&Ch 
QAIB'SH" ""SHATH'SI 'T3I01B W£S(DBr LH XI "DB^Tor 01123 SMBa(ir)S¥H *SSO| Si XII « Til 
Oi2B||^ tH^(CAB)S g£!2S Sf^OII HHXISCK M2M^9] QIOIEI W^M(DB5 LHXI DB8)0| OilSBI S 
esa(11)S¥EI «fSSOI Si XII 0! gJ 01231^' tfl±(CAB)B ^£2^ ¥^0|| HHXI9Q. Oil 2 3 21 
SSI XHI15(12a.12b)S XHIxH^EJ QIOIEI tH^M(DB1 LHXI DB4)0il S^SH Oil23 2^M2j 
HI2S(12c,12d)g XHI2xH^2j QIOlEi fcH^S(DB5 LH X! DB8)0il S*SO. 

01 Oil DD-ai- g »9£| HM^AIOIIOII IBS 01123 AI^UOHAH^ Al^g M2(10) ^OIIAHSj QIOIEI tH^^OI 
Oil 2 a 211 ^011 AH 2| QIOIEI tH>i sg 2 dH^h SC[. GJ3AH b|H^ ±g°l CHI S Bl Sill AhgahOj 

sci^ oil eei Ai^iy2i =?&o\ ^sfo. 

SES S HfBSI H1 1 61 A| Oil Oil (TF^ Oil23 Al^iUOilAH^ 2^ Oil 2 a 2SS(12a. 12b. 12c. 12d)OI ggJOII 
?IM»fc Si XHI Oi §y 0i23l^ tH ^ ( CAB ) It SSffCh OI2f &0I HMfllH ^ XHI2xH^0il S*f3fer 2^ 
01123 S.mmO\ Si XHI CH K Oi2E||^ ffl^(CAB)B SSsfb 3^£r 2| xH^OI = HS«ei 39101 a CH2 

ai^ \M±m a^oii y i ah oi Dii23 sssaoDsi ai^s M2do)^si tH^as s- 

±M3\a. Ol Oil [03 A|^H S2(10)&2| £^aHxl2 Zf^oHXI^ 990I SICK 

M±m e^lAI 0112 3 2H(12a,12b.12c,12d) ^H| Oil 2 3 § XI 1 S 0)231^5^1 ?!§]■ 0^231^ 61s 
^Hf OII2e.|§xiee XilOim^l X-IICH^sM, OII^QI S^M(Commands)0| HICH ^ CH25|I^ 

tH^(CAB)M i5H D||2a ^Mg2H(11)^¥Ei 01123 2ii( 12a, 12b, 12c ,12d)S S^Lf. QIOIEI 61^ 
MB Xi!1xH^°J Q| Ol EH W^M(DB1 LHXI DB4) S XII2xH^°i QIOIEI Wr^M(DB5 LHXI 0B8)M mm Dj|23 
^MM3(11)^¥E| CHI23 £gS(12a,12b.12c,12d)S 2^ Oil SSI 2ii(12a, 12b. 12c. 12d)^¥E| CHI 

23 aiiatms 2^80. 

SB B ^S2| S1 1 MAI Oil Oil CLfg fflie £l Al^ljOIIAH. 0H23 HS(12a.12b.12c f 12d)Mg XHI OH S! CH2 

tH^(CAB)2| 2^3^ ¥^M0| AH sL §192^ HHx|£|^ XI1 1^ Oil ^mtz DII23 

■a*»(12a.12b")a HI250II ^ofe QI23 2SS(12c. 12d)0l AHS Jn»92^ bHxIElCf. Ol Oil 0>3 Oil 
23 AI^HOI xFXim^ »»2| B^l^f ^^£|CH AI^U LH2J HlffS S^^OH Oil 2 3 Al^gJOl 5j 

^S| UHxl^ 4^ 91= S§0| 2iEf. 2g 12^2^ M^S [EH ^01 QIOIEI tH^ Oil AH 
^ Oil 2 3 2MZJ01I §ffi ZI^OI a^M§2^AM. g 2^01 gO|gh §§0| 2iCK 

2 2^ 2 1011 2AIQ 0)123 2#2J &HI 2^.2^AH S ^SOil tHg CHI23 211 UEUHfe 2S0I 

2 2M ^56^ , g gfgOII EEf^ CHI23 Si(12)g, ^^^H2| Dil2 3 Sxl S (20a LHXI 20d), ^(21). 
^^^H2| QIOIEI tH^M(MDB1 LHXI MDB4) , XII Oi §J 0i2£il^ tH^(MCAB) , S bHUH (22) M ^UlffD. 

0||23§xlM(20a LHXI 20d)B Oil 2 3 2M(12)^£J ^§°l ^IxiMOi! Df§l£|2, QIOIEI tHr^M(MDB1 
LHXI MDB4)g ¥H^¥(Short Loop-through) 1EH^ ^(21)31 Oil 2 a SxlS(20a LHXI 

20d) A 10 1 Oil fi(21)B dm &j#^¥^AH DH23 2M(12)2| BHOII ?ix[ 5^01 AI^H ME^ 

21 ^^Ei2f ¥im 30IDK 

oil a a asd2)oi 2 1011 2ais 01123 ai^hoii s^h 011 2 a asd2) ^21 qioiei 

tH ^ff (MDB1 LHXI MDB4)B Al^^i M = (10) ^fil X||1xH^2| QIOIEI Bi^M(DB1 LHXI DB4) 2^ XH2XHU 
2] QIOIEH tH ^H(DB5 LHXI DB8)0II S^SCK 2§f 0II23 2S(12) XHI OH g Oi2d!^ W^(MCAB) 

^ Ai^g s2(io) ^2j si xHioi.ai oiaai^ tH^(cAB)oii siscf. 

XHIOi H Oi2£ll^ t^^(MCAB)2f Wffl(22)^ S(21)0| ?lxlSfe &H3I- ^5|»»2| 6!B(E 20||AH^ 
B) exHOII UHxISH. XHIOi §y Oi2SII^ tH^(MCAB)^ SJB SEHS §^£IH 8(21)31- 

tHEH(22) A^OIOii gSSCf. BHHi(22)2| g^&Oi!^ t*i^32i 2^ ^QH(MCABB)^^ 0112a S 

XlM(20a LHXI 20d)^. XHI OH ^ Oi2B||^ HH^(MCAB)M ieh ^11^ ttfHH(22)'« >lxi ^ 
CHiaaSxlS(20a LHXI 20d) CHI °J§e1 Al&»» W^aei 2^ ^3H(MCABB)0|| ^Xf- 
xjo^ aa'SQ. biHH(22)^ XHI OH S Oj2BII^ tH ^ ( MCAB ) M »e <M^2| g^2(lntegrity)M m&M 
d\D\ 9\m 52MAH tHEH(22)S CH^mOl BIIXI^Ei^f M§1 4^ 

01 CHI QJS* B tt9 01 CCFa Oil 2 a aBOIIAIfc. AI^H S^AI OII2aSMe(20a LHXI 20d)0| 1138! Al 
2}X[M 3>H ^xF^{2^ §^§2^MH 01123 S » S (20a LHXI 20d)0{ MAI Oil CHI 01 EH M S^S CH UBU 
^ H^EF Si ^^(Simultaneous Switching Noise)OI ^^2IOi H^e^ ^^01 3H<M9Q. 

&a 2 20il 2A|@ 01123 2gOilAH^ XHIOi S Oi2Bil^ tH^(MCAB)^^ i&g ¥E^¥ ^EH^ 3 

aAiaaau, xiioi » 012^11^ tn^(MCAB)^ heh^ m^m ^ ao. ?h^¥ ^eh 

2j XHIOi » 0i25il^ tH^(MCAB)OilAH^, 2 2 Oil AH M ^ 2i^0| tH^i^^^I- g(21)2| 6hU2| £J^EJ it 

mm mi a a asd2)s s^sioi lheh(22)m >is * H(2i)g smsi mmzim ioH QAi.u^t ^eh 

a 3£bO. ^SOil ^EH^ gEH2i XHIOi ^ CH25il^ tH^OilAHfe. XHIOi * 0i2£il^ tH^ ^SI 5^ ^ 
E\!=LDl H(21)a HHHH(22) A^OjOH ^^£IH ( Oil 2 a 2^0| 2 1011 2A|^ 01123 AI^UOH &*tm 
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ffll2a 21 M9 HICH K CH2B1I± ^Eii=l*r Al^iU S2(10) £> h S| 51 HI CM » CH23I^ tH±(GAB)S 
^Ei S3IS HEHM 3*tCh 

Eg- £ 1011 2A|@ S Bf82| H1 1 MAI Oil Oil Q}S ffliaa Ai^U fl| £ 20II 2AIS Oil SSI 2^ffl|AH£r S 
S §EH2J QIOIEJ xHSSDh ®£ ¥5^? HEHSJ QIOIEI Bi^ ^£ffl|AH^ 2 1 

S| QIOIEI bHAM(D81 U)XI DB8)2j »MH£ UQU 2 xH g ^ Ml 2 El 211 ( 12a, 12b. 12c , 12d)S 
X| = i= S82i QIOIEI SI m.mO\ 0\mO\£\Q: 0\W 2f ffliaa SSfiOII/dte 2 2MIAH M 4= 21S0I bH 
m& DilSai S«(12)S £J^£JCH ffliaaSflS(20a LHXI 20d)e D\ a * DAI LPMI aCM, 

01 ^smiah a(2D2i smsi s^eihi- smsi ^xi^r ao. 

BH M£6>a50| £ 1011 2AIQ S ttSSI H1 1 MAI Oil Oil COS ffliaa A| ^ gj Oil AH fc , HI1XHUMI 213 
fc H1 1 SS| ffliaa 2MM(12a,12b)HF HI2XHUMI 9§£Jfe HI2SSI ffliaa HSS(12c, 12d)OI 6m S| 3 
S HICH U OiHBII^ ffl±(GAB)» 3 5? SHI iff SI HI 01 §y Oiaai± fcH±(CAB)« §£!2^ S^ffll 
-*|-Ae-CH80| 32^ BHfl-SO. -01 Oil ma 2 -2011 -E-AtB 8 II (21-)ffllAHS| ^ -6*|3h "HI t22| ffliaa 2 
#M(12a,12b)^ HI2SSj ffliaa 2il( 12c, 12d)0ll AH AH^ yCHgfgfas tiHSSJI 3D. 0|S 2!ShO) 
ffliaa 2Me(12a,12b,12c,12d)S| HICH §! OiE^I^ tH^(MCAB)* Sft§!S!SO| tH^ ggS§ U 

sol Mxiaxi atai aw tH^uH^oii shpf ttgfi 4- 

Oia »8 §HI« oHIS^I flBfOI 2MSJ S^^f Ai^ Ufa HEHSj DISH OIDIXI (Mirror Image) S 2i 

em ^2M aaishoj af§s * suck nau ^^hxi ^ehsj 2111 aaiam atwt 33 s a^i- 
M^afe ssi eaoi sick raa/d e^xi hehsj Miaa assaoi a^ss ^ 2*12^ s asMi/dfe 

2 3011 £Aia b^sf as me uHti»eoi oie^a. 

2 3^ 2 1011 2AIS S »S2| HUM A| Oil Oil 0}S ffliaa AI^SI ME HHfiSgJS UEfLHfe 2S0I 
Q. 0\ D\ CHI AH »SB!£ 10S Al^iJ SEi UEfLHH 22a LH XI 22d^ 2^ ^eHMOl SSfHte 

upturn. 

2 3« S-58f^, QIOIEI tH^M(DB1 LH XI DB8)B ^£ §EH^ UH^affl Si^Oil S§ HICH S! CH2ai^ 

w^(cab)^ a?^ noi^ s^sns afflshfc §eh^ bH<yaa. oisf ^e hh<^# ^h^s^i spi ?im 

01 2 2CHI 2AI@ Oil 2 a 2^0||AH HI 01 S CH25II^ tfl ± ( MCAB) 2| S^^^ e^^OI WE-](22)« 
2^ AH^ U dm Oil ^1x18^2^ HHflSO. 

01 Oil TtEi §h BIS 3 SB,' Oil a HI §^(22d)0ll CHI S 5-1 2M0UHSI jj\o\ ai Oi^^l^ 

^^(mcab)sj e^&oi ehaiassi a uh^s ^ as 0112a 21, on^ai s^(22a)oii s^st oil 

2a 2^0||AHSi HI 01 SI CHE^l^ W^(MCAB)a SJ^^5f 9S XI S Oil ¥1x16^1 SO. SEB Al^gj S 
2(10) ^ Oil AH 2 30II 2AI& t^Sf aoi ¥ 2M0||AHS| HI 01 81 0)2ail^ W^(MCAB)S| HICH 
SJ CHEai^i bH^(MCAB)S| gJ^&M AH^ ^|<M^^^ S^AI^JCK 

maAH M*e »e bHd^aoii ai»oi 2 1011 2ai^ g ^gg humaioiioii clf^ 0112a ai^^j 

Oil B5m ^EHS| Dj|2a 2^01 Af§I ^ 

2 4fe » ^SS| HI2MAI0II0II EEI-S Oil SSI Al^gJM UEIUI^ 220IQ. 

2 4S , g gfgSI HI2MA|0||0|| Hfe Oil 2 a Al^iiOIIAH^, AI^U M2(40) ^S| ^§S] X\ 

oil 0112a e^sa(4i)^^ s^an 0112a gM«aH(4i)^¥a §§ hich a chesi^ ^^(cab)^i- m 

9SO. SE& HMffltfSI QIOIEI W^#(DB1 Ul XI DB4) SI HI2XHBSI QIOIEI W^S(DB5 LUXI DB8)0I CHI 
2a ^M#a(41)^¥a HICH SI CHE21I^ tH^(CAB)S| ^1,^ B^m ^^2^ 51^ IQCHS 

8m*l HHMSa. QI2a 2^MSJ HI15(42a f 42c)S HI1AIB2I QIOIEI hH^M(DB1 LH XI DB4)0|| S^g 
H Ml £ & 2MMSj HI25(42b,42d)g HI2xH^S| QIOIEI tH^M(DB5 LHXI DB8)0|| Sa^SO. 

oi oil ma ^ ^ssi hi2Maioiioii u}m oiiaa Ai^noiiAHfe hmmaioiioii ojg Qiaai ai^hoiiah^ 

S5HIS AI^H S2(40) ^OIIAHSJ QIOIEI hH^^OI Oiiaa 211 ^OilAHSj Q|0|E| bH^ ^SJ 2dH3?h 

sd. Ufa ah umi^ ±m°\ 0112a 2111 Ahssfoi ^ch« 0112a ai^usj ^^01 ii^oiQ. 

2H B ^ k SSJ HI2MAI0II0II IDS -ffliaa AI^^'OIIAH^ 2^ Ml 2 a 2MM(42a,42b,42c,42d)0| S90II 
¥1x1 6^ g§ HICH S CH2BII^- tH^(CAB)B SS&CF. ES H1 1^011 CHI a a Eii, ^ HMfll 

ysj QJOia W^M(DB1 LHXI DB4) CHI §^3£f CHI 2 El 2 MM (42a ,42c) HI HI 22 Oil CHI2£I 2^ 

M, ^ HI2XHB2I QIOIEI W^M(DB5 LHXI DB8)0il S^a^ MS a 2^M(42b,42d)OI »fl SCHS 8fU 
il§ dHxI^a. 

01 CHI (Da S ttasi HI2MAI0II0II me CHIS^I Al^gOIIAH^ HMMAIOIIOII mm CHISBI AI^HOIIAHSf □{■ 
&^fX|^ OH 2d! ^Mga(41)S| £!4^2f Al^ij ME(40)4 h S| bH^d^ ^SCf. 2^ 2^ OH 2 
a 2^M(42a,42b,42c,42d)0| ii§ dHxl32^ Ml 2 a Al^iJOl xhXIS^ »»S| a^l^h ^4:3 
CH AI^^OI . xfXIoL^ S^iOl OH^ 52ffl AI-£hH S2(40)^S] tfSUHM2 Z^SMMfc SSOI MD. 

Sa" 2 4MI 2A|@ HI2MAIMIMI m^ ffliaa Al^ H Ml Aifc 2^ ffliaa 2eM(42a,42b,42c42d)0| a 
bHxISE^ 2 1 CHI EA|^ H1 1 MAI Ml Ml Iff MI2BI AI^UOH blSKM ffliaa 214^ HI 01 » 01 
231^: W^^h 3 ^5011 CHS HI &S SJ ^11 £>^D. 2 4011 2AIB HI2MAIMIMI 0}E ffliaa AI^^OHAH 
fe, HUM A| Ml OilAHSf D^^hXI^ QIOIEH bHr^MHI HICH ^ OiEEH^ bHA^h §£H^ §^ 

OH 2 a 2ii QIOIEI ttf^MOl ¥°^f SEH^ XH! OH SI CH2ai^ ^Ei^ 

§eh^ §^a^ ffliaa a^oi <y^^a^ M^m ^ aa. nam a 4Mi eai@ hi2Maimioh me mi 
2a ai^s'mi A^gafe oiiaa afoiiHfe. hich ^ ch2bii^ w^s[ tHm^ 2 2011 2ai@ 0112a 2 

flrDt.Ba 2MSi 59 BxH Ml dHxISEK 

2 5^ 2 4MI 2AI9 S ^SSJ HI2MAIMIMI EOS ffliaa AI^§jSJ SE HWSBI UEfLHifr ES2^ 
AH SoDIMM(Small Out-Line Dual In-Line Memory Modul e)MI AH Al-ga^ SMD(Surface Mounting Device) § 
S| M§|[ S¥0|CL 2 6^ 2 4MI 2AIS ^ ^§S| HI2MAIMIMI 0}§ 0112a Alr^ijSI DfS 
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dHd&a§ U&LHfe ££o^ AH HB^^S Afg£l^ 0IMM(Dual In-Line Memory Module)^ *±m- 
m (Through-hole) ±%im AhSS 3?0|Q. 01 3 1 Oil Al 52a LH XI 52d. 62a LH XI 62cfe M±m M 

H^OIIAH Si ^aiMOl SStSfc S^M UBtSQ. 

SoDIMM SMD ^2 Oil °j oH ZQ^HI-Oil AH £| EP|»e! ^g.0|.^6HM B3pf 5f8 §S0| °[C r 

§ 18 B3Pr S BSOI ^SOII B2PI- B3|0Hg01l SoDIMM g Afgeffe S^CHI UloH A| ± 

H MH&0IIAH2I dH<ye ^CH 01SS13II if ^ ggOj 

0I& ESi g All AH Oil AH ^AIOIPI- WMEZiQ. OPIAH gCH#0| Ahgga©U, 0|fe BXI 

S fiSSPI AS Oil AH A^g^ 301X1 £|Oie§OIU H| 8i § ^? g ?i Oil D\l\\B S 1^2] H^l 

■ HIB6PI ?]6r0j >!S OfUCK 3BHH^ B 21^ ^Of£] »#2| XI I?hS »5IS 0|^¥9 

aae §y s§e> ei ^aioipi- :^smb §i o\mm soip. qj&ai. s at a si sss 

Ml §¥9 ^§^PS^2J 3|#*j M&OH 2|oH SMS Of BT 330ICK 



Mfg^l MM 

ui-sf aoi & oil rife oiisai sia ois agsfe » bisoii oiisai Ai^iyg. qioieh 

tH^°l SS^?£E« B&AItt 4° 2iH C-11019 fcH^SI SfSOII £|& SCH^sfOII S(BB SSO| SACK 
1 

AI^U ME ; 

&PI Al^g] ME^g DIIHdl B€>9; 

£PI AI^U ME^ ^40H2] EHiedl 211; 

£PI CHIHSI 3§ia£^S *3Hte Si X-ilCH SI CHE^I^ bH^; 

£P! DilSdl 3Efyg ¥E1 ^S£|2 £PI S§ XHICH SI Oi^Bil^ bH^M e^P.^ S^Oil UHxIEJ^ 

nnxHU^i qi oi eh tH^e; ai 

£Pi oiieai =§i£^¥Ei atssn £pi si xhich s ois&ii^ tn^s ^*oii uhxiej^ 

HI2XHW2I QI 01 EH di^MM ?H|Sf2, 

£Pi oiisbi asssi sues 4Pi xii ixh^^j aioia tn^-soii s^eib *pi Diieai s#M2j xii25£ 

fePI HI2H]tf£l 01019 tH^MOll g^Elffl 4PI CHISBI £^MHj XI1 15 §y XII 25 8 4PI Si XJIOi gJ 
OiHai^ BH^S S^6^ 31 ^S^^ 81-^ CHI S £1 AI^U. 

2 

MI1S0II ^CHAH, 4PI OiieE-l 211° ^¥^M0| AH^ ii^2^ dHxIEJ^ 31 f§2§ Oil S 

£1 AI^U. 

S^?S 3 

Xiim h OI| SiOiAH , XI1 15 Oil ^5hfe OllSdl SMMHf 4^1 XII 25 Oil DilSai SMMOI AHS JHxf 

£l£^ UHxlEI^ 31 ^§25 8^ DilSBI A|^U. 

4 

xinsoii ^chah, ^pi an a on oiieai eMM3f &pi ai2sou oiieai 2§fg § 

EH (Type )S i^fe 31 ?§£^ Sffe 0H2dl AI^H. 
S?» 5 

XII IS Oil AH , hi 12 oil DH££| SiiHI fePI X1I250II 0||S£| 2fig 

Dia(Mlrror) AH^ Q§ §EHM ^§2^ CHI S ai Al^i, 1 . 

S?» 6 

xingoii ^oiah, fePi 2t oiieai 2§8, 

4pi fflisa sssi' ef'Hoii 'AflctM &pi Ai^gj mez&hj ^"aja'a aa8^r*?ie ' / 

^>PI cHisai ee^oil o^mei^ tH m ; a 

^>P| 611 gJS^¥2f '^P| tHm AhOI Oil £^EJ£r XII Oi ^ CHHBil^ bH^M ^Pdimil. 

tf^i si oi » o\bb\± w±m mm ^ii^ &pi dims >i*i ^pi ^ ms a 3x1011 Aia»« i>n ^j^ 
4>pi oiieaigflsoi &pi wn-i2j ^^^ejoii ^»^£i si^b 5ie ^§2^ oiis^i 

ai^u. 

7 

SI6»0|| 2iOi AH , £PI SI 01 S CHHSil^ W^^, 

£Pi o|#^«oj g fU£| oi^^ie mm gj^Eioi ^pi tH m m >i& ® ^pi ^#^^21 sm 
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21 l^fil goH U5hfe gg ?5^? 51 ^§°S Slfe 0II2EI Al^gj. 

S -; ?» 8 

J3I6SOII 910\M, 451 HI 01 Si 0)2Q|^ bH±i=, 

■#5| Al^g M242I 451 II 731 CH Si 0)25)1^ tH^S¥EH ^5|£|fe ^EH2 § EH2J 51 sgog 
9 

SI68KHI 2101 AH , 451 OilSBI 2iS, 

2J2J-. 4}| oj S ^ ¥£J oi^bi^ AhOI Oil Sg §EH£ §432 30)2 ShUSJ 0)|2 

£14x1011 £^£lfe: Sf40R°l aOIEI-bH^M CH. ^.b|SM= .21 )BSSS..»fc..DOSaai AI^H.. ., - 

10 

HI690)I 2JCHAH, 45| HIO) Si 0)2B||^ tH^Sh 45| tHfflfe 45I <i!S 2Jg£!¥5|- ¥)SI8U= 451 0112 

£i emsi eheai- ^^&tf°i ta sxhoii rniaafe as- ?S2£ onaai ai^u. 

11 

SI6S0II 2I0UH, 45| 0)I2£I 2IS4CHI 451 tHffl CH^JOII aiXI^EP* OfS§gfe 21 ^§25 Site? 0)1 
2£l M±m. 

12 

AI^H SE; 

45| Al^gi S242I LHI2EI BMSSH; 

45I AI^U S242) SI40H2I 0)I2£| 2ii; 

45i DiiaEi sm«£IS¥ei §i jiioi si o)2ai^ 

45| D||2£l 5Ej£)g«EH it§32 45I Si M0\ Si 01291^ tH±£| Sfl eiJth ^f£5 

jSchs. sm«i antisfe snxHysi qioieh a\^m a xii2xDy°i qioieh tn^ee ?Hi8h2. 

451 OilSBI 2SM2I JIMSS 451 HIlxHyS) QIOI EH W^SOII gsf£l2 451 0||2£l 25g°J JJI25S 
451 «l2XHtf2| QIOIEH UH^SCHI 4Sf£|2 451 Oil SSI 2§§°l BUS Si »I238 451 g§ *||0) Si 

oiaai^ ssshcn 451 an aoii ^sife mis a 2111 401 *)i220)i ^si^ oiiasj 2§moi 

Sfl HOIS ii£ UH'XISfc 21 fS£§ Shfei DII2EI Al^g. 

13 

XH129CHI &0)A), 40| zj- 0||2£l 2fig, 

40| CHI2EI 2S40II Qhg2S)fe §I40||°I 0)|2£l4xlS; 

40| DJI2£| 2S°I the Oil ?lxlShW 40I AI^U S242J ^ajEia 3S8PI ¥lth JJS gJS^¥; 
40| CHI2EI 2S40II □hSSEIfe 

451 tim. gJS^¥21 40| bHEH AhOI CHI aiBfe 33101 Si 0)291^ tH±: SI 

^ 401 <ys &js^¥si gj^aa s^ei aioicmi S8 f=ii? §ehs §432 21012 sm°i 0112 

£14X10)1 aiafe **^5H2| QIOIEH ti\±m ^HISh2, 

401 wiasisxisoi 4^1 tHfflsj s^Eiejoii eisafe as ^§2£ shfe oii2£i ai^u. 

14 

.J3I13&0II 210IAH, 45| XHI CH Si 01231^ tH^fe, 

451 <MS &JS^¥2| sm2| gJ^ffiS S5H gJ^SCH 451 tHIHM 5H£! ^ 451 i!S g'g^¥2| ShU 
2J §»BI SoH U5|fe gg ¥5ii? 28 ^S2S Sh^ CHI2£I AI^U. 

15 

33I13&0II" SIOIAH, 451 SI 01 •■ Si 01291^ HH^S. - ". ; 

451 AI^H S24SI 451 SS XHOj S! OI2QI>i tH^S¥EI g5|£|fe ^EIS 1EH2J 21 ^S2£ 
ol-fe 0||2£l AI^H. 

S^lh 16 

J3I13901I 2101AH, 451 XII CH Si 0|2QI^ tH^£h 451 tHfflfe 451 DII2BI 2S°J ggf 5xH0fl UHxIHfe 
2s ^S2£ 8|fe 0II2£| M±m. 

S^S- 17. 

S1 139011 SIOIAH, 451 D)|2£l 2S4CHI 451 Wffl CHdCHI ailII>iE|5h DKSSEIfe 2i ^§2? Shfe 
0)1 2 £1 AI^U. 
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18 

Q|I2£I 2§0)l SUCH AH. 

0H2SJ 26&0II DISMSIfe s*40H°l OII2£l§xlS; 

#:>i onaej 2g°j em oil ^x\ma M±m se^si ^^laa ssspi ¥i& 

40| DII22J 2S&0II 0}gS£lfe biffl; S! 

&3\ t!S E,'S^¥2f #3| tHffl AhOI CHI HI 01 % oiaai^ ?uism, 

£PI HIOI a? 012211^ bH^S §§[ <ys:H 4^1 tHfflB 401 2| oil 2 £1 § xl Oil M&xim SO gj^ 

32m &oi wieaisaeoi &oi mmsi s^ejoii sga^ sis ^s°s sn= on 2 a 

.2§v- « - - • • r- - • , - .. . - 

19 

ai8»0ll £iCHAH, 401 XII 01 3! 0|2£||>i tH^fe. 

iis a#^¥si sm°i s»s§ ssii EJ^aoi 401 tuns »a ^ #?i tis gi^^vsi sm 

S| f^Si S5H LPhfe SS ¥5Hf SEH2J 2!§ ^§2£ Shfe 0II2£| Si. 

m^m 20 

HI18&0II aiCHAH, M0\ » CH2ai± tf^fe. 

4PI A|±S M2&SI HI 01 » 0]J=ai± ttf^£¥&l S2|£lte >;EIS §EH2J 31 SFfe 0)I2£I 

2S. 

21 

HI18S0II St 01 AH , 3f CHI2£| Efg, 

2|2| Ap| <m S gjfaao| S^5!3[ #^5! At 01 Oil gfS ipH^ip SEHS ISEI2 2JCH2 8H42I 0112 
ElSxIOil 31£|b *40H2| 131 01 a W£B CH ?d|8hfc 21 ^§2S Shfe QII2£I 21. 

22 

HI18&0II 2iOUH, HIOI 012511^ ti\±Si &D\ tHfflfe 4tD\ i!S 2Jg^¥^F ?lx|Shfe #3| 0112 

ai 2s°i shea 4»sia»si exnoii aHxisifer as "§°s shfe mis a 25. 

23 

H1 181!' Oil 2.1CHA), feO| DnSBI 2S&0II fcHEH CHdOII %\X\±&?\ OhgMEIfe 21 ^§££ B[ti 

DII2&I as. 



12c 



12d 
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